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Agricultural Economics 101 
Behavioral Obiectives 

I. Economizing I 
The student will beable to: 
1. Explain economizing in termsof input-output relationship. 
2. Explain the meanings [in the study of economics) o f  scarcity. re- 

source, allocation,and ends or goals. 
3. Exolain a few simole aoolications of economizina av  a farm manao- - .  

er.a  tonsumer.a markeier. 
~ c o n b m i c  ~ r g a n i i a t i o n  
1. State tne basic economic questions facing any society. 
2. Descrlbe the three bas~c types of  economic systems. 
3. Distinguish between private and collective (public) consumption. 
4. Describe the basic reauirements of a "market" economv. 
5. lndicate some of the'simole relationshios of resource distribution 

tobroduction and to  con<umption. ' 

Editor recipient of Life Stenrbership from Society - Tllanks Tello~' 
NACTA menrbers. 

EVALUATING TODAY'S AGRONOMY CURRICULUM 
H. S. Jacobs. Kurt Feltner, and 0. \\'. Bidwell 1 2 

Our universe is really six worlds according t o  Chernist and 
Dean Henry Eyring3 : 
the minute world of the atomic nucleus and atomic bomb . . . the world 
of chemistry made of atoms and molecules. . . the world of the living cell 
and biology. . . the world of everyday (of people, nations, and social 
problems; of plants, food, and production and distribution problems; of 
natural resources and ecological systems) . . . the world of stars extending 
nlillions of miles . . . the eternal world with neither beginning nor ending 
of space and time. 

Faculties intensively trained in the worlds of chemistry and 
biology tend t o  forget that more than 8 0  percent of agriculture 
and agronomy graduates will serve primarily in the world of eve- 
ryday. Few will work wit11 the atoms and n~olecules of  chemistry 
and cells of biology but all will live in the world of everyday. 

The 1 1  -year-old student of 1971 will be 5 0  years old in 2000 
and in the prime of  life and influence. Today's curriculun~s 
should prepare students to work. learn, recommend, influence, 
and legislate among the dilenunss and problems of  the 2 1 st cen- 
tury. 

Educational Objectives 
Curriculunis need to be living pathways in preparing the rising 

generation to serve individual and societal needs. Curriculum re- 
quirements and focal p o i n ~ s  should be regularly updated to meet 
human need and t o  insure reward for individual effort. Society's 
needs are not always clear but  few will disagree that they in- 
clude: 

1) Increased food and fiber u;orldwide. Figurc 1 sl10\\~s that world 
population (3) is expected to rise fronr 3.5 to 6.1 billion between 1970 
and 2000. Need lor food should increase more dran~atically because a 
larger percentage of the 21st century's people than of the 2Otlicentury's 
should be well fed. 

2) Intensive use and- protection of land, water, and natural resources. 
11s population density increases, concern for water supply and water qual- 
ity will equal concern for food. \\'ollnan (6) predicts that water withdraw- 
als in the Linited States will increase 3 fold between 1960 and 2000. Farm- 
crs and ranchers are the first proprietors of most rainfall, which also sup- 
plies urban citizens. Use of water may increase more rapidly in rural, a g i -  
cultural states than in urban areas. In Kansas, \vithdra\val of water is cx- 
pected to  quadruple from 3.5 to  14.2 n~illion acre feet between 1965 and 
ZOO0 with use by agriculture increasing at a rate double that of municipal- 
ities and industry (2). Where agriculture uses the lion's shareof the water, 
farmers can expect increasing scrutiny as competition for water increases. 

3) Ecological and environmental awareness and responsibility. Al- 
though agronomy graduates serve in each of Eyring's six areas, environ- 
mental quality demands immediate attention of the graduates and of 
those who plan cunicuiunrs leading to the baccalaureate degree. Public 
concern with the environment is heightened by high school biology cours- 
es, proposed governmental reorganization, new la1i.s and regulations, and 
by intimate association with the out-of-doors most agricultural students 
experience. Such appreciation and concern can readily be developed 
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Fig. I World Population Estimates between 1500 and ZOO0 A.D. 

through well designed cnrriculums and courses into both desire and abili- 
ty to solve environme~ltal problems. In some schoo1s;e.g.. hlichiganState 
University, concern for the environment centers in the College of Agricul- 
ture. At others, emphasis on  commodity production stifles such interest, 
and concern for "ecology, natural resources, and environment" is cen- 
tered in biology and related departments and colleges. 

\$'ell known environrne~llal problems such as excessive cvapo- 
transpiration, increased salinity in irrigation-return flows, non- 
polluting disposal of  feedlot wastes. and possible contamination 
of ground and surface water by pesticides and agricultural chcnl- 
icals will need additional attention. 

Improved technologies for intensive resource use and food 
production will corttinue t o  be the central concern ofagrono- 
mists on  a global basis. However. in advanced countries practices 
to  conserve environmental quality will become as common as 
fertilizer and pesticide applications. 

Robert M. Alexander (1) believes "The critical issue today is 
the nature. speed. and extent t o  which the physical world is 
changed t o  suit man's purpose. Science is providing. at a rapidly 
accelerating rate. the knowledge base on which new technologies 
can be developed . . . The side effects no lorlger are . . . second- 
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ary issues . . . (bu t )  are now pririlary criteria in the consideration 
of new technologies". 

Changing the ecological balance, eradicating unproduc~ive 
species. iniprovuig productive varieties, and using agricultural 
chenlicals that alter the environnient have been accepted experi- 
emental and production tactics with crops and soils. That they 
are no longer accepted simply means that training students t o  
deal wit11 the social and ecological consequences of  agrorion~ic 
practices rnay well be the greatest challenge of this decade. In- 
creasingly. agriculture students must consider such coniplex 
problems as pollution and environmental degradation. which 
have n o  precise answers and yet must be dealt with (e.g.. by Icgis- 
lation, regulation. o r  taxation). 

Dr. \I.'. D. Kcniper4 suggested model building as a practical 
way t o  integrate complex physical, biological. and social prob- 
lems. Comprehensive ~nodels  of the nutrient. heavy metal. or 
pesticide balance of  entire watersheds would have important so- 
cial implications. Conlpleted models denionstrate where data or 
precision is inadequate. identify needed areas of  research, and 
provide a basis for ~a t iona l  decisions. 

Other  solulions also have been suggested. A prcsidenthl task 
force at  Colorado State University5 concluded that the term 
"environment" was too broad to serve as a focus for a profes- 
sional major. A person with a bachelor's degree in environment 
likely would be unemployable. Yet "environn~ent" had enough 
appeal that the C.S.U. Natural Reso~~rcesCenter  was redcsignat- 
ed  the  Environmental Resources Center. An "environmental 
studies" minor was proposed as an additional choice for general 
but no t  for professional education. Such traditional depart- 
ments as agronomy likely will continue t o  play major roles in 
trailling professionals to  deal wit11 discipliiie-relared environ- 
mental and ecological problems. 

Focal Points for Curriculums 
Focal points in tlie curriculum are important considerations. 

In 1966 a Nati~ral  Resources Conservation and Use (NRC) Cur- 
~.iculurn was organized in the College of Agriculture. Kansas 
Sratc. Univcrsily (KSU) with three options: Soil and Water Con- 
servation, Conservation o f  Recreational Areas, and Econonlics 
of Conservation. The  first students enrolled in 1967; the NRC 
curriculun~ now ranks I l th  in total enrollrnent of  23 depart- 
ments and curriculums in the College of Agriculture. Just 4 years 
after NRC was started 55 percent of those in soils in tlie KSU 
Department of Agronomy were from the soil and water option 
of the NRC curriculum. Educators should take advantage of  cur- 
rent interest in natural resources, ecolog) . and environment. 

Role of Socio-Economics 
After evaluating the NRC curriculum at  KSU? L. M. Reid6 

recommended elimi~iation of the economics option while but- 
tressing the soil and water and recreation options with geo-poli- 
tics (i.e., training in the socio-economics and politics of  natural 
resources). Agronorny deals with renewable natural resources 
and would greatly benefit by  using well chosen geo-political 
courses. Lack of  suitable courses in political and social sciences is 
a serious deterrent to that approach. 

Ecological principles often arc involved when geo-politics in- 
vades the  natural resources realm. Agrorlomy and agricultural 
faculties can contribute significantly from their field of  exper- 
tise by  prorrioting serious study and rational judgment pertinent 
to social and ecological problems. T o  keep educational objec- 
tives relevant professors sliould venlure fro111 the safety and hon- 
or o f  precise, researchable answers t o  the everyday, markelplace 
arena wlicre natural resource problems involve real people and 
controversy. I-lere, decisions are less amendable t o  the precision 
of the  scientific nlethod; therefore. sound judgment and coni- 
nlon sense are attributes which should be objectives of and result 
from participation in our educatiorial system. 

Self A~ialysis 
Curriculum evaluation requires internal analyses of courses, 

instructors. crirollment, student clloicc of  courses, and job op- 
portunities so educational objectives will serve both present and 

future needs. The following is an analysis of conditions related 
to  the KSU Agronomy curriculum. 

Student Enrollment: Between 1961 and 1970 the number of 
agriculture students in tlie system of  state universities and land 
granl colleges increased 1.6 l i ~ i ~ e s ;  in the College of  Agriculture 
at KSU, 1.8 times: and in plant science and beginning soils cours- 
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es 2.0 times, Figures 2 and 3. The importance of establishing rap- 
port and meeting student needs is evident in Figure 3. Before 
1967 a distinguished range scientist taught range management. 
Enrollment increased steadily between 1961 and 1967. In 1967 
a new staff member changed the course t o  more closely meet the 
needs of animal science students and enrollment tripled (from 
40 t o  120) in 4 years. 

Enrollnlent in soil fertility remained relatively constant over 
a 9-year period notwithstanding increases in total student enroll- 
ment. Figure 3. Senior student interviews revealed a high degree 
of satisfaction with course content and instructor performance. 
Changing the course schedule in 1967 from twice to  once-per- 
year probably depressed total enrollment in the course. 



Student Opinion: Duane Acker.7 Dean of Agriculture,South 
Dakota State University. suggests ". . . 8 0  to 85 percent of pres- 
sures. . . for curriculum change are "rcacl~cr" orientated . . . 
and the pressure for change rcsults from the failure of a teacher 
to  make his course effcctivc and appropriatc." 

Administrators can quickly pinpoint student dissatisfaction 
or approval of instructors and courses tl~rougli senior interviews. 
Seniors welconle an opportunity to cvaluatc curriculi~ms and 
teachers; conunents arc CI-ank, rcfresliillg and often u~la~i imous.  
KSU seniors are agrcccl that a Crop Production course is ncedcd 
in thc curriculurii but objcct to tlic l~istorical aspects of  the 
course. "Outdated" is their term for crop history. hlanagement 
of Irrigated Soils was criticized by studcnts in the production 
option for emphasizing science r~~t l l c r  than rnaluagcment. 

Reassignment, reorientation, and reward of  teachers is an im- 
portant facet of  curriculu~n review. 
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Course Offerings and Selection: Figurcs 4 and 5 show the 
time devoted to structured clops and soils coursesat 10 selected 
universities (Courses with subject matter in both cropsarzd soils 
like Soil-plant-water Relatio~~sliips are not included in the totals 
reported). Instruction in crops averaged 47  semester hours. The  
66 semester hours devoted to 18 crops coursesat the University 
of  Illinois is more tllon double tlic 32equiv;1lcnt semester hours 
for 15 crops courses : r t  Iowa Slate University. Bothinstitutions 
produce able graduates. yet tlie total time they devotc to crop 
instruction differs significantly. Iowa State is on  a quarter sys- 
tem while Illinois is on the semester system. hiany universities 
likely could reduce teaching loads by judicious credit cllloca~ion 
and course selection and still produce quality graduates. 

Course proliferation is ofconccrn to hot11 faculty and adrnin- 
istmrors: total course work in agriculture and agrorlomy often is 
greater than is provided for in the budget. Research suffers as  a 
consequence. 

Course work in soilsat the I 0  institutions(Fig. 5 )  averaged 45 
semester hours and ranged from 9 courses and 1-9 hours at Loui- 
siana State University to  17 courses and 50 semester hours at 
Purdue University. Total t ~ m e  dtvotcd to soils at 8 of  the 10 in- 
stitutions was witliinf.5 senlester hours of the average. 

Fig. 1 Structured CropsCourses Offered at Selected Universities in 
1970. 
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Fig. 6 Average Coursework 'Taken in Selected Agricultural Depart- 
ments by Agronomy Students in the Production Option at Kansas 
State Irniversity bet\veen 1967 and 1970. 
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Fig. 7 Average Coursework Taken in Selected Areas by Agronomy 
Students in the Production Option at Kansis State University 
between 1967 and 1970. 



KSU Agronomy majors are offered 5 options. The  proportion 
of students in the Production, Business and Industries, Crop Sci- 
ence. Soil Science. arid Range Management options are 43, 16, 
20,10,  and 1 percent,  respectively. Averages of courses taken in 
selected agricultural and nonagricultllral areas by studentsgrad- 
uating in the production option between 1967 and December 
1970 are shown in Figures 6 and 7. respectively. Fifty-seven 
hours of  agricultural and 8 4  hours of  nonagricultural courses 
were chosen. Production-oriented agronomy students averaged 
I I courses in agronomy, three in animal science. one in agricul- 
tural economics and less than one course each in all other agricul- 
tural departments. The concentration of courses in agronomy 
and the  paucity in departnients outside agronomy indicates 
overspecialization. 

Nonagricultural courses are more evenly distributed with 5 
courses in biological science. 2 in physical science, 3 in chemis- 
try. 3 in math and statistics, 3 in communicatiorts, 2 in humani- 
ties, and 6 in social science, but less tllan 1 inbusiness, indicating 
overemphasis of  social science and underemphasis of  business in 
nonagricultural areas. In 1968 commercial farms in the 4 8  con- 
tinguous stales averaged S100.400 in value (5). Also 1 9  percent 
of  the 1964 agricultural graduates are employed in business and 
industry. Lack of business training would seriously handicap the 
manager of  a commercial farm and those seeking employment in 
agribusinesses. 

Student  Placement: Job opportunitiesalways should help de- 
termine curriculun~ requirements. The College Placement Coun- 
cil reported this April that offers by business and industry arc 
down 61  percent from hlarch, 1970 (4). Table 1 shows where 
1970. 1964,  and 1960 agricultural graduates are working. Na- 
tional averages are also given. The percentage of graduates farm- 
ing and managing farms is declining steadily while the propor- 
tion entering business and industry remains high. 
Table I. Placement of Bachelor of  Science Graduates in Agriculture at 

Kanha\ Stale University and the United States for years indicat- 
ed. 

Percentage of Graduates 
Kansa~ State University Kation 

Year 
Placement 1970* 1964** 1960*** 1969 

Graduate study 17 1 2 1 
Education 9 20 2 3 I Z 
Fan1 & farm rnpnmnt. 7 14 17 9 
Business 8: industry 30 49 4 5 18 
Government 4 9 13  8 
Military L4 7 2 1 
Other 9 2 11 

* Frorn Placement Records: 65% response to survey. 
** 71 percent response to survey. 

*** 65 percent response to sunfey. Thirty perecnt of students respond- 
ing obtained an advanced degree. 

Time Rerlui~enients for a Professional Degree: "At least a 
Master's degree for professional competence." is an idea gaining 
acceptance among an increasing percentage of research orientat- 
ed faculty. They also think o r  hard science alone as being first 
class. I lowever, curriculums that d o  not provide professional 
competence for B.S. graduates are deficient for the 7 0  percent of 
agricuitural students who do not take advanced degrees. Our stu- 
dents still come t o  college bent on professional preparation ratlt- 
er than general education. R. L. Kohls8 observed. the vast niajor- 
ity of  those who will manage our farms and businesses and who 
will govern our  society will do so without the benefit of graduate 
education. 

A 1967  study sliowed that only 10 percent of KSU agricultur- 
al graduates completed requirements for the B.S. degree in S 
semesters, Table 2. Almost half took over 9 semesters and agron- 
only students took the longest, 9.6 semesters. In many inst:inces 
societal and individual needs would be served better by curricu- 
lums desiglied to  facilita te graduation in 8 semesters. An  average 
~tndergradu:i[e course load at KSU is 14.1 hours. Eight semesters 
C i  15 hours per semester totals 120 hours. The College of  Arts 
and Sciences at I(SU recently reduced graduation requirements 
to 120 hours. arid Agriculture reduced graduation requirements 
from 132 t o  126 hours. Subsequently, between 1967 and 1970 
agronomy students averaged 8.6 semesters and 138 hours before 

graduating. Further reduction in graduation rccluirements by re- 
ducing overspecialization in the major and redistributing agricul- 
ture and nonagricultural courses seems desirable. 
Table 2. Semesters required for 1967 graduates ro earn the B.S. degree in 

Agriculture at Kansas State University. 
Number of Numbcr of Cumulative 
Semesters graduates Percent percentage 
8 13 10.4 10.4 
8 + sumtncr 9 7.2 17.6 
9 49 39.2 5 6.8 

I 1  
11 + summer 

Sumn~ary  and Conclusions 
About 7 0  percent of  agriculture students d o  not take ad- 

vanced degrees so curriculun~s should be designed for [he major- 
ity of  students to complete professional training in 4 years. Ag- 
ronomy students at  Kansas State University tend t o  over-special- 
ize in their major, take few courses in other  agriculture depart- 
ments, average 8.6 semestersof study before graduating, and. ex- 
cept for those in the Business and Industry option. lack business 
training. Conversely. they take 4 7  percent more courses in Arts 
and Sciences and other colleges than in the College of Agricul- 
ture. Adequate hours in communications and biological, pliysi- 
cal. and social sciences are obtained. Social and political science 
courses applicable to  natural and renewable rcsources are desired 
but not readily available. 

Serious consideration sliould be given to red~tcinggraduation 
requirements to  120 hours while increasing courses in tlie Col- 
lege of Busi~iess Administration, and evaluating courses and total 
time devoted to the gco-political area. 

Ecological principles arc often involved at tlie interface relat- 
ing social sciences t o  natural and renewable resources. CVithin 
their own specialty agronomy faculty nlenibers can contribute 
significantly to interrelated social and ecological problenis by 
encouraging students to study. by building biologic-natural re- 
source-socio-economic models, and by using rational judgment. 

Today's agronomy student will be in tlie prime o f  life and in- 
llucnce in the year 1.000. Traditional roles of agronomists Lire: 
1) producing food and fiber: and 2) intensively using and con- 
serving land, water, and natural resources. The  promotion of 
ecologic:~l and environmental awareness urgently needs to  be 
added Lo that list. Training students t o  deal with the  social and 
ecological cortscquence of agronomic practices on  the soil- 
plant-water-atn~osphere continuum may well be the greatesr 
challenge of  this decade. Agronomy faculries, anlong thc best 
trained for the job, should be in the forefront o f  that effot t. 
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THE BALANCE O F  NATURE 

On the morning of  May 14, 1607, three 
ships, the S u s n  Tliompson, Godspeed and 
Discovery, sailed up  tlie James River from 
Cape Henry and put 100 men and four 
boys ashore at a point on a little peninsula. 

This swampy, disease-ridden place was 
named Jamestown by the group of settlers 
who, by 1609, were on the verge of starva- 
tion and death from pneumonia, dysentery 
or malaria. This was the scene when man 
first set foot on  the eastern coast of North 
America and began t o  upset "the balance 
of nature". which is often referred to  in l i t -  
erature, but never precisely defined. No 
student of  natural science: particularly of 
animal o r  plant ecology, could ever sub- 
scribe to a "balance of n;~ture". T l ~ e  serious 
observer knows that animal and plant com- 
munities are in a dynamic state. While t c ~ n -  
porary equilibrium may occur and a given 
ecosystem may seem in balance, i t  is al- 
ways progressing toward a clim;~x condi- 
tion. For example, if a "balancc" ever ex- 
isted, why d o  not animals and plants of the 
pleistocene or tertiary epochs irlllabit the 
earth today? Why are not a few miserable 
nien and women still huddled in caves 
cracking bones to  obtain every nlorsel of 
nourishment from hard-gotten game? If 
nature were t o  ever strike its "balance", 
this was the time - nian'sintluence on tlie 
environment was negligible. 

The date when man first began to con- 
trol or influence the environnient is one of 
conjecture. 

Early man and most plants and aninlals 
had to accept the environment as they 
found it and thusreg~~lar ly became victims 
of "change". 

The  key word here is "change". We've 
all heard o f  the sabcr-toothed tigcr. the di- 
nosaur, the carboniferous forest? These or- 
ganisms could not accept change. If nature 
were "in balance". could tliere be dranlatic 
and long lasting changes? No, but we know 
that there is change - frequently abrupt. 
and sometimes catastrophic. 
' Plants and animals, if tlicy ;Ire to sur- 

vive. must either adapt to  the environment 
or adapt the environment to  their needs. 
Many plants and animals can adapt to  the 
environment, but only Inan has successful- 
ly been able t o  alter the environaicnt to  fit 
his needs. Most plantsand animals have de- 
veloped habits and rnechanisnis t o  acconi- 
modate certain changes. 

Jerry Caulder. .\.Ionsanto Company 

Xlany plants are able t o  survive cold 
weather because they produce seeds that 
remain dormant during the cold months. 
Some sceds, produced by desert plants, on- 
ly germinate when they receive enough 
water to  insure a complete life cycle. 

With the animals, we lookat  the success 
of the crow. Its feeding habits are quite var- 
ied, so it adapts to  many different diets de- 
pending on what food is available. On tlie 
other hand, the Everglade Kite. a bird that 
feeds exclusively on a giant fresh-water 
snail. will become extinct if anything Iiap- 
pens to  the snail. It cannot accept change. 

Still other species have learned t o  avoid 
seasonal scarcity of  food by migrating long 
distances. \!later fowl. which nest in Cnna- 
da, winter in the Gulf states and hlexico. 
\!'hales, seals and other aquatic animals 
have  s i m i l a r  rnigrotion habits. Others 
choose to  avoid adverse conditions by aes- 
livating during high temperatures. like the 
bullfrog or box turtle, o r  hibernating dur- 
ing tlie winter like the bear o r  chipmunk. 

Despite these many adaptations, most 
species of  animals tllat have existed over 
the nlillions of years this earth has support- 
ed life liave lost the battle to  change and 
become extinct. Of a11 the animals that 
liave existed on  earth, it is estimated that 
9Wo are now extinct. NO. and 1 repeat, no 
5 0  year period in recorded history is witli- 
out numerous examples of animal species 
that passed from the scene - a balance of 
nature did not prevail. It is important to 
note that every niche capable of  support- 
ing life has been filled by  a differing spe- 
cies. S o  the extinction o f  species is a natu- 
rally occurring phenomena. Nature is con- 
stantly changing. We should look at the 
nlodifications in plant cover o r  habitat that 
led t o  the extinction, and these changes 
should be judged on  their merits - not 
what they caused - but what good can 
come froni them. Who. among you, would 
be willing to live in the  so called "natural" 
environment that existed at the tirne of 
Jamestown? 

Nature is a difficult and unfeeling task- 
master if one is wholly dependent on  her 
whims. 

Primitive nian existed. like any other 
animal, as a part of  the environment, exert- 
ing very little influence on  it. As lime 
passed. man found that not only could he 
adapt to a hostile environment, but that he 
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could change tlie envirorunent to fit hls 
needs. 

Probably man's first significant step to- 
ward controlling his environment was the 
use of fire. This enabled him to niove into 
the teniperate regions that were formerly 
too cold. The temperate regions are our 
most productive ones. but man adapted to 
tlie cold winters that liad prevented him 
from inhabiting these areas; man altered 
his environnient with fire. 

\\it11 the ability to think, man has, 
througli the ages. been able t o  perfect 
means of  improving liis environment to  
contribute to  his comfort and health. 

Early man's thougl~ls  centered around 
one simply thing - survival. And t o  sur- 
vive, he needed two things, food and shel- 
Icr. He i~eeded shelter froni both the ele- 
ments 311d predators. I-1e needed food for 
energy. This energy enabled him to gather 
more food - he liad no time f o ~  other 
tllirigs ill life. 

Men, like other animals. began to estab- 
lish "territories"or areas in which they felt 
safe from predators, but as wild game be- 
came scarce. they had to move and were 
once again exposed to predators. 

Tliis probably led to  the first shnple 
type of  farming - nian domesticated ani- 
mals and planted a few grain crops. Tlus 
way he had a supply of food with a mini- 
mum amount of exposure to  his enemies. 

This is essentially the way the lndians 
were living at the tirne of the Jamestown 
settlement. While the Indians in the early 
1600's had carved small cultivated fields 
out of tlie land for corn. squash and tobac- 
co, the nien of Jamestown set into motion 
a pioneering, organized program of land 
use (not always tlie best, but man could 
learn from mistakes - nature in perfect 
balance would not allow a species to  make 
mistakes.) 

The llistory of agricnlture can be divid- 
ed into rougl~ly three pliases: 
(1) nian and animal t~lling the sod; (2) man, ani- 
nlals and ~a;~chincs tilling t l ~ c  soil (1850);and, (3) 
nlan, milchines ant1 cliemicals(1940). 

In the first phasc of farming, man and 
animal, there was little else in life. A man 
could barely produce enough food for his 
family :~rld aninlals, so most people were 
farmers. 

As man moved into the second phase of 
agriculture, man and machine, he could 
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